Abstract
Introduction
The data presented in this paper were collected following as series of career development workshops which comprised the four main elements of the career learning DOTS Model (Law and Watts, 1977; Law, 1999) : decision-making, opportunity awareness, transition (e.g. CVs and interview technique) and selfawareness (such as personality, skills and values). In a previous paper (Blackford, 2010) , data are presented which show that this cohort group (N = 178) of bioscience postgraduate students and postdoctoral researchers had a higher than average (X3) proportion of 'Rational' and 'Logical' types (as determined using the MBTI analysis) compared with a population of undergraduate students. It was postulated in the paper that these personality types may be more likely to be drawn towards a research/academic career than students with other personality types. Previous studies have shown that significant correlations can be drawn between personality type and career preference: Johnson and Singh (1998) report on the personality of civil engineers showing a ratio of the preference scales to be similar to that of bioscientists; a study carried out by Stilwell et al (2000) of medical students, as reported by Barshes et al (2004) , showed that male, extraverted thinking types are more likely to choose a career in surgical specialities; and a study by Capretz (2008) reports on the psychological types of Brazilian software engineering students as compared with the general Brazilian population and finds that the engineers are significantly likely to be more introverted.
In this study the career preference and career management styles of a small group of the workshop participants were examined using a qualitative survey method. It was considered that the results would be interesting to researcher development managers, skills coordinators and careers advisers who deal with postgraduate students and postdoctoral staff since it is well recognised that the academic career path is limited and highly competitive, thus requiring the majority of postgraduate students and postdoctoral researchers to seek alternative careers (Bradley, 2009) , whilst the minority aiming for academia need to be highly focussed and equipped to meet the required criteria. Leaving academic research is generally viewed negatively by this cohort group and their supervisors (anecdotal), however, it is a matter for debate whether some people are better suited to these 'alternative careers'. The survey was aimed at partially examining this hypothesis with respect to personality type by qualitatively surveying the career management and career choice preferences of a small sample of the group.
Definition of key terms and vocabulary

Bioscience postgraduate and postdoctoral researchers (PGs and PDs)
• 'Bioscience' relates to any biological science discipline and, within the cohort group, ranged from ecology, agricultural and environmental science through to medicine, veterinary and forensic science.
• The vast majority of postgraduates were PhD students with just a handful of masters students included in the cohort. They were at various stages of progress ranging from 1 st year through to the writing up stage (4 th year).
• Postdoctoral researchers and some PhD students varied in age from early 20's through to early 50's. Some PDs were in their first postdoc position, others were seasoned PDs with additional senior responsibilities such as grant-writing, student supervision and lecturing. Some, however, had not gained any additional managerial responsibilities above that which they had during their first postdoctoral position.
The range in ages of the PDs and PGs impacted on their personal circumstances and affected aspects of their career decision-making process, e.g. their mobility, family commitments, entrenchment in a familiar environment and career.
Career management
The definition of career management is defined in terms of the following factors according to 'National Career Development Week':
• Understanding one's own strengths and weaknesses, needs and wants • Ability to identify relevant opportunities • Accessing career information • Ability to plan and take career-related decisions • Ability to present oneself effectively in order to gain access to courses or jobs • Ability to network and build relationships
Career preference
This refers to preferred career choice, with regard to a person's next career transition depending on their decision-making process which can factor in aspects such as personality, preferred working environment, values, knowledge, abilities, personal situation, etc.
Myers-Briggs Type Indicator
The Myers-Briggs Type Indicator (MBTI) is a personality instrument based on the work of Carl Jung (Jung, 1923) . The six components of his work are based on how we take in information (sensing (S)/intuition(N)), how we make decisions (thinking (T)/feeling (F)) and whether we derive our energy from the external or internal world (extraversion (E)/introversion (I)). Mother and daughter team, Katherine Briggs and Isabel Briggs Myers, introduced two more components to this theory: how we organise our lives (judging(J)/perceiving(P)) and designed and developed the MBTI personality instrument. The history of the creation of MBTI is reported by McCaulley and Martin (1995) where they describe some of the many applications of the instrument and allude to the preferred careers of certain personality types. The combination of all the components of the MBTI make up 16 possible personality types made up of E/I, S/N, T/F and J/P. Whilst acknowledging that the MBTI is not about 'pigeon-holing' people and forcing them into one 'box', rather to raise awareness of one's own strengths and areas for development, descriptions of each of the four preferences of the MBTI is set out in McCaulley and Martin (1995) as follows:
Extravsion/Introversion
When extraverting we turn our attention to the outside world, people, objects and changing scene around us. People who prefer extraversion tend to give weight to these interactions and want to be part of the action. The questions used in the survey form (see Appendix 1) were intended to determine whether there is a relationship between the career management style and career choice preference of this cohort group with personality type. In choosing the appropriate methodology for the study, a simple survey form requesting a follow-up interview offering career guidance was determined as the best strategy to yield the optimum response rate from those who had attended the workshops over a year ago. The preliminary work which was conducted prior to initiating the survey was to examine the theoretical basis for career choice and to design the questionnaire to ensure that relevant and useable information would be collected. Once established, the survey questionnaire (with closed and open questions) was developed to address firstly the more factual aspects, i.e. which parts of the research work were most appealing, and what intentions were there for the next career move; and secondly, to address their perception of the concept of 'career' and how the respondents preferred to manage their career and career planning. The questionnaire formed the basis of the initial part of the survey and this was then followed up by an unstructured telephone interview in which some of the statements (especially the answers to the open questions) were pursued more thoroughly. The results of the survey were then examined in relation to the individual's MBTI result to determine any qualitative correlations.
The survey forms were used as a basis for the follow-up unstructured interview and, although it is difficult to make any generalisations with this small number of subjects some patterns were observed. It should be noted that only 20% of the follow-up survey included males which was due to the fact that two-thirds of the original workshop participants had been female which meant that proportionately fewer males had responded to the second part of the survey.
Results
The full results obtained from the MBTI analysis including statistical analysis are reported in Blackford (2010) and show the distribution of personality type amongst these bioscientists. For a summary of each survey respondent see Appendix 2.
Regardless of a person's personality type in relation to extraversion vs introversion, most individuals reported that they had discussed their career ideas and options with others, especially their friends and colleagues. However, goal-orientated judging types (J) did tend to take a more rational and pragmatic approach and appeared to be more focussed on the future than the more spontaneous perceiving (P) types (compare PD D with PD E where D is taking a more pragmatic view of her career whilst PD E is leaving her options open for as long as she can). Three individuals reporting ENTP as their preferred personality type (intuitive extraverts) varied in their perception of their career: PG B who was due to complete her PhD at the end of that year had been thinking about going into medicine from an early age but, having not achieved the required grades had opted for Biology and a PhD route. She was now planning to go forward with a loose plan to acquire some clinical experience during this year before entering the course in 2009. On the other hand, PD E, who still had two years left on her contract, was very open-ended about her career plans to the point that she did not know what her mindset would be at that point so was not prepared to make decisions until she had this information to hand. The third (PD C) was very clear about his career plans and was seeking to secure an academic post so that he could put his research ideas into action and be able to manage his own research programme. He had had a very positive experience during his post-doctoral post working in a very flexible team-orientated laboratory which suited his working style. The one connecting factor for all these three was their need and wish for variety -in their work, in their ideas, in their environment.
PD A, whose personality type was ISTJ was very much interested in the technical and operative aspects of her work and was keen to continue in a technical or administrative capacity preferably within the university environment. On the other hand, PD F (INTJ) mentioned ideas and concepts many times in her interview. She was also visionary towards the work of herself and of others and even identified science expressed as art as one of her interests/sidelines to her work.
There are many opportunities nowadays for researchers to engage in commerce and enterprise in a variety of ways (e.g. in-house entrepreneurship programmes, Research Council UK programmes such as YES) and PD D (ESTJ) saw herself as well suited to this kind of career. She said she felt her research work was "generating information for the sake of information" and she would prefer to be working towards an end-product or a tangible goal. She identified patent work or industry as her preferred future career, however her primary concern was to change to a career which would be more amenable to finding work when she moves back to Australia with her husband. Post-PD J (also ESTJ) moved out of research directly after completing his PhD and, at the time of the survey, was working as a Biotechnology Technical Support officer. He had cited attending conferences, networking and helping others as his most enjoyable activities when he was in research and said he was stimulated when working with others in a team. He was frustrated that the research environment was too "slow" and not conducive to team work which is why he chose to move into a Biotechnology company where, like PD-D he would also be more engaged with people and tangible products. He had been quite pragmatic and strident about his career management once he was sure he wanted to leave research and had made a plan of action after having thought through and researched possibilities by attending career workshops and courses.
Post-PD F had also left research and was working in a university Virtual Learning Educational department. She reported a personality type of ISTP which reflects a preference for a flexible, problem-solving work environment. She reported being very happy with her work which involves teaching students and staff about the university virtual learning environment system and trouble-shooting problems as they arise which maps well with that described in Hammer (2000) .
It was clear that personality played a major role in the way in which people conducted their career management processing, however social and developmental factors were over-riding and fundamental to their career perceptions and choices. According to their experiences in their current research laboratory they had differing perceptions about their future as a researcher. Most of those who reported their wish to leave research said their decision was based on the following factors:
• Research environment is not stimulating enough as the research group is very small with no interaction with others; • A feeling of being isolated with little or no feedback or praise from their supervisor for what they are doing; • The need to publish and competitive pressures are very stressful if their research subject does not lend itself to many publications; • For the majority of the time results are not forthcoming which means repetitive experiments with no tangible output, thus decreasing motivation.
In addition to these reservations, the other overriding factor influencing the career decisions for three of the women interviewed was their current or likely future work/life balance in bringing up a family. They were looking for a less demanding profession with flexibility and support and also wanted to broaden the scope of their options and flexibility with repsect to their partner's work requirements rather than their own. They were prepared to down-shift in this regard or to identify a career which was not so specialised and restrictive.
Discussion
The factors which influence career choice and career management behaviour are multitudinous and include: (1) immediate environmental influences such as social background, education, local role models, (2) remote influences such as the media, society, culture, economic and political climate and (3) personal influences such as personality, physical and mental capabilities, natural talents and abilities, skills etc. (Gothard, Mignot, Offer and Ruff, 2001) . For the purposes of this research the influence of personality, as measured using the Myers-Briggs Type Instrument, on the career management and career preferences of bioscientists was studied. However, it is acknowledged that this is simplistic in its isolation and reflects the earlier psychoanalytic theories, 'Trait and Factor' and 'Self-concept' theories. The person-environment theories of Parsons (1910) and Holland (1966; 1985) whereby personality was directly linked to careers and work environments with no reference to other influences still have their place in career guidance.
As reported by Healy (2000) , MBTI bipolar dimensions can be correlated with Holland's six vocational personality types: Realistic, Investigative, Artistic, Social, Enterprising and Conventional:
The behaviour of members of this cohort group of subjects for this study is also under the influence of factors which affect their ability to take advantage of the flexibility and transferability of careers in the 21 st Century as reported in Gothard et al. (2001) . As noted by Baker and Aldrich (1996) "Marriage and the presence of children may have a substantial impact on how a person is affected by the results of employer flexibility". Linked to this is the concept of the development of an identityenhancing career which, according to Baker and Aldrich (1996) , can be threatened by the inability to get or keep a job (in particular women who derail their careers to follow their husbands) or by the inability to escape from a self-chosen rut (in this case the post-doc short-contract rut). Much work is being undertaken worldwide in order to address the work-life balance problems faced by women in science much of which is cited as a lack of role models at the senior management level and a work culture which makes it difficult for women to establish themselves as researchers (e.g. seminars held after work rather than during the working day) as reported by Peters, Lane, Rees and Samuels (2002).
Individual behaviour as described by the 16 MBTI personality types can be related to a number of career learning theories. For example, in the final section of his book entitled "Me plc", Hawkins (1999) focuses on aspects of self-reliance and provides a personal audit for readers to assess themselves in terms of their current career management status. A person's behaviour could be affected in this regard by their personality, e.g. J-types tend to be more goal-orientated and plan ahead than Ptypes; Sensing types will prefer to gather lots of factual information as mapped out in the audit whereas Intuitive types may have more conceptual ideas about their career.
The way in which individuals manage aspects of their career will vary according to their personality type. For example, their sensing of career may be realistic and in the 'here and now' for S types whereas for intuitive (N) types they may have more of an impression of career rather than drawing on factual information. Introverts may sense in their internal world whilst extraverts are more likely to carry out this stage in the external environment by talking and discussing with others. Thinking types may take a more objective perspective as opposed to feeling types who might rely more on their emotions and take account of how their decisions may affect others. Finally, judging types may make their decisions more quickly than perceiving types before they have considered all possibilities. Conversely perceiving types may procrastinate too much and miss out on opportunities.
McCash (2006) (Parsons, 1910) arguing that career learning and intervention practices have not fundamentally moved on and that the concept of students acting as career researchers is a more preferable practice. His argument stems from the fact that different people view the world and their careers differently and so a structured procedure comprising 'Self-awareness, Decisionmaking, Opportunity awareness and Transition' (i.e. the DOTS Model as proposed by Law and Watts, 1977) does not work for all people, e.g. providing someone with lots of information about careers does not necessarily mean they will then be able to make a decision more easily. This thinking very much reflects that of this study in which differing personality types viewed their careers quite differently. For example, someone whose type consists of SJ is likely to be more realistic and conventional according to Holland and make use of information in a more functional way than NP types who may be more conceptual and less structured in the way they process the same information.
In conclusion, the results presented here provide a qualitative 'snapshot' of the way in which bioscience postgraduates and postdoctoral researchers view and value their current roles as well as their regard for future careers. Researcher development managers, skills coordinators as well as careers advisers who work with postgraduates and postdoctoral staff may take account of the fact that their clients will differ in the way they approach their personal development, their participation in career development activities and their career aspirations according to their personality as well as other personal and external influences.
Many thanks for your cooperation. Please return this form indicating a convenient time to have a short follow--up phone call relating to your career plans. If there is anything specific you would like to discuss I will be happy to offer you guidance if appropriate.
APPENDIX 2 Careers Survey Results -INTERVIEWS A) Post-doc (ISTJ) Transition = April 2008
The overriding factor in Post-doc A's next career move is flexibility as she is primarily concerned that her work fits in with her family circumstances. She would get the most job satisfaction from staying in science, possibly as a technician, which would mean she could still use her technical skills (which are her most favoured tasks in her current research work) with less pressure and responsibility. She has assessed her own skills and tried to tie them in with those required in other jobs and focussed on technical and administrative work as suited to her. She is considering jobs in technical and administrative work, the latter because it would offer flexibility and make use of her good organisational skills. They both offer a structured and reliable work environment, although she is frustrated from the lack of feedback in her current job. She is currently receiving job information from within the university and from the local council.
B) PhD student (ENTP) Transition = October 2008
Student B is energised by variety and new challenges. Although she marked conferences, networking and presenting her work as her most favoured tasks in her current research, she is not averse to conducting experiments or analysing data -it's change and variety she needs. She is looking for a people-orientated job with meaning and has some humanitarian aspects to it. She wants to travel (changing environment) with her work and use her knowledge to a good cause. She is deenergised by routine and being isolated with no praise or feedback from others.
Her career plans are based on her needs for variety. Her information related to the career choices is from observing and experiencing others in this and also from her impression of the career. She takes an objective and critical view of career.
C) Post-doc (ENTP) Transition = 2012
The research environment in which Post-doc C works is ideal in terms of his personality. He likes the freedom and flexibility, the variety of his experiments and the large network of colleagues within and outside of the lab. His supervisor provides a supportive and motivational working environment by providing the freedom to his group which allows physical freedom as well as mental freedom. Post-doc C clearly wants to be able to put his own ideas into action and direct his own research and to re-create this productive research environment for himself. He wants to reach a position where he can plan strategically and make high-level decisions sooner than he would be able to industry (which he considers to be too structured and hierarchical for his tastes). He has had an excellent mentor/role model in his boss who is very 'laid back' allowing him to travel to conferences, present his work and express his ideas.
Post-doc C ticked the policy box for possible future careers as well as research -this is more related to seeing himself on boards/panels of influence in the future -e.g. medical advisory boards, consultancy. In this respect he is visionary and forwardthinking which relates to the ideas/intuitive aspect of his personality.
D) Post-doc (ESTJ) Transition = 2012
In considering her career plans Post-doc D is taking into consideration that she will be moving back to Australia sometime between now and the end of her current contract. Her priority is to open up her options to maximise her employment prospects there. In her current postdoc position she is finding the pressure to publish stressful as her work does not lend itself to lots of publications. Post-doc D says she feels she's not really achieving anything and would prefer to be working towards making a product rather than publications which she feels are written for the sake of writing rather than for any tangible benefit. When she reads academic papers she feels that experiments are done for the sake of the published paper and it comes across as a bit false. She works hard but does not have much to show for it. She gets results but there's no actual end-product. She would like a better measure of her productivity -a more tangible goal.
Post-doc D would much prefer to work in a more structured team-orientated environment such as in industry even if it meant that you had to drop a project and start a new one -so long as your work was meaningful and producing something. She is considering careers related to business -something that is challenging and preferably uses her science. She is considering regulatory affairs-type work where she is writing and acting on behalf of consumers in a more broad and purposeful way. Ultimately she is energised by practical work which has an end-point or product.
E) Post-doc (ENTP) Transition = December 2009
Post-doc E is undecided about her future and is keeping her options open at the moment. She is currently concentrating on getting results in order to publish since she will need publications if she is to consider academia as a serious career option. She's not concerned however if her future career lies outside her specialist areashe says she doesn't know what mind-set she will have in the future so she's openminded about it and doesn't want to plan ahead. At the moment she is currently totally undecided.
Post-doc E has marked most of her research tasks as enjoyable showing that she enjoys variety and says that whichever task is interesting depends on her mood. She likes to be very flexible and do lots of different things in her daily work -this can mean working till 10.30pm one day and only a few hours the next. She recognises that she may need more stability in the future when work/life balance becomes more important to her but at the moment it's not an issue. Quote: "I don't know where my life will be. Who knows what may come up? My perspectives could change in the next year or so, so what's the point thinking about future careers now?" Post-doc E's career possibilities are not based on any solid information and are really impressions -and they changed even during the interview.
F) Post-doc (INTJ) Transition = July 2010
Post-doc F has been a post-doc for 8 years and is basically running the research lab within a large research programme and has a lot of responsibility. She has built up a lot of experience supervises students, attends meetings and acts as a mentor to those in the lab as well as having her own research project. She encourages members of her group to think independently and to give them the big picture so they have a vision of how their work fits into the grand scheme of things. She sees the value of new ideas/information/concepts. Post-doc F is applying for fellowships but is aware of the tough competition. Ideally she does not want to move away. She spoke about her interest in the presentation of science through art and presenting science in a different way through posters which are stimulating to people.
G) Learning Resource Manager (ISTP) Permanent job
G moved out of research while she was doing her first post-doc as she didn't feel it was right for her. She enjoyed experiments, helping others and teaching so when this job came up she thought she would apply as she had suitable skills and experience. She had been thinking of changing into some other kind of work but her application was done spontaneously on the spur of the moment having seen an advert on the university website and after a short phone call with her mother who agreed it was suited to her.
As a researcher G didn't enjoy the pressure to produce publications and the fact that she never received feedback or thanks for what she was doing. She also felt that she did a lot of work which, when it produced no results, felt like she had not produced anything. She had always been interested in computers and coupled with her teaching experience during her research career and a formal teaching qualification she was well placed to move into this new career. She enjoys the fact that she's been able to remain in the university but in a more sociable and supportive work environment. She enjoys troubleshooting and helping out staff and students as well as teaching them in formal groups. She gets instant feedback and thanks for what she does and is very happy with her career move.
H) Post-doc (INTP) Transition = Sept 2010
Post-doc H is doing her 2 nd postdoc and would like to stay in research but is disillusioned with the research culture and environment which she feels has become too politicised. She has broad interests and would like to express them by being in charge of her own research. She is looking for a permanent position/fellowship although she is reluctant to teach which could make a permanent position more difficult. Post-doc F is energised when she goes to conferences and hears about others' work and has the opportunity to discuss her ideas. She refers to herself as a 'born and raised academic' and her aim is to pursue an academic career but would consider other options such as policy work in order to influence the funding culture which she disagrees with. Alternatively she would consider doing something completely different and creative.
I) PhD student (INFJ) Transition = October 2008
PhD student I's favourite research activity is setting up new experiments, what she doesn't like is doing the experiments. She could see herself collating and analysing other people's data for them. She likes working with issues which concern the working environment such as excellence in teaching and pedagogy generally. She knows someone in her department who does this kind of work but has not approached her to talk about her ideas as yet. She could imagine herself in this job.
PhD student I's two main concerns about her next career move are: (1) doing something different -research is well known to her -she knows what's expected of her and (2) her personal circumstances -she is not sure where she will be in the next year as she is waiting to see where her partner goes before she makes any decisions regarding her next career move.
J) Biotechnology Technical Support Officer (ESTJ)
Post-PD J made his decision to leave academia approximately half-way through his PhD. He enjoyed looking at the results he generated from his research but described the working environment as too slow and embittered for his taste. He had intended to forge a career as an academic when he first started his PhD but realised that he liked research less and less and so attended as many career workshops and courses he could to help him decide what to do. He concluded that the courses gave him some insights but he still didn't have any concrete ideas about what he wanted to do except he would like to work in business where he could work as a team with clear goals.
His first job after his PhD was as a market analyst which allowed him to make use of his numerical and intellectual skills but he was interacting with clients and didn't feel so isolated as when working in the lab. Nine months into the job he was contacted by an agency and applied for his current post. He says the job suits him very well as he is working in a team and trouble-shooting scientists' problems, who ring up for help with the company's products. He works in an open-plan office with plenty of interaction and support from others and he has the opportunity to input his ideas into the internal processes and running of the systems. He can see that there is scope for development in the post as there is a career structure in place, as opposed to academia where it is just the supervisor as leader and everyone else working for them with no obvious promotional prospects.
